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(54) Auxiliary machine mounting structure of fuel cell vehicle 



(57) A structure for mounting auxiliary machines of 
a fuel cell vehicle, which includes a motor, a power sup- 
ply unit, and auxiliary machines, provided in a motor 
compartment of the fuel cell vehicle. The motor is dis- 



posed at a lower part in the motor compartment. The 
power supply unit is provided above the motor. The aux- 
iliary machines are mounted on a frame member which 
extends in a vehicle transverse direction in front of the 
motor and the power supply unit. 
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Description 

BACKGROUND OF THE INVENTiON 
FIELD OF INVENTION 

[0001] The present invention relates to an auxiliary 
machine mounting structure of a fuel cell vehicle. 

DESCRIPTION OF REI^TED ART 

[0002] Generally, auxiliary machines of an electric ve- 
hicle, such as an air conditioner compressor, a power 
steering pump or the like are arranged inside a motor 
compartment of the electric vehicle. 
[0003] Japanese Patent Application Laid-open Publi- 
cation No. H09-52534 discloses a structure where a 
power manager serving as a power supply unit to a drive 
motor, and an air conditioner compressor and a power 
steering pump serving as auxiliary machines are ar- 
ranged on a mounting member which extends in a trans- 
verse direction of an electric vehicle inside a motor com- 
partment thereof, and has downwardly bent end por- 
tions fixed to side members of the electric vehicle. 

SUIMMIARY OF THE INVENTION 

[0004] In the fuel cell vehicle, however, it is required 
to compactly arrange, together with the above-men- 
tioned auxiliary machines, receptacles such as a water 
tank, electrically-operated machines such as a water 
pump, and control devices such as a DC/DC converter 
and a pump controller, while ensuring safety upon a col- 
lision of the vehicle, cooling efficiency of the auxiliary 
machines during operation, and workability for a main- 
tenance work including mounting/dismounting thereof. 
[0005] The present invention was made in the light of 
this problem. An object of the present invention is to pro- 
vide an auxiliary machine mounting structure of a fuel 
cell vehicle, which provides a compact arrangement of 
machines/equipments thereof within a limited space of 
a motor compartment thereof, and is capable of absorb- 
ing an impact load efficiently upon a collision of the ve- 
hicle. 

[0006] An aspect of the present invention is an auxil- 
iary machine mounting structure of a fuel cell vehicle 
comprising: a motor, a power supply unit, and auxiliary 
machines, provided in a motor compartment of the fuel 
cell vehicle, wherein the'motor is disposed at a lower 
part in the motor compartment, the power supply unit is 
provided above the motor, and the auxiliary machines 
are mounted on a frame member which extends in a ve- 
hicle transverse direction In front of the motor and the 
power supply unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The invention will now be described with refer- 



ence to the accompanying drawings wherein: 

Fig. 1 is a plan view of a vehicle front section of a 
fuel cell vehicle which employs an auxiliary machine 
5 mounting structure according to an embodiment of 
the present invention; 

Fig. 2 Is a sectional view of the vehicle front section 
taken along line 11-11 in Fig. 1; 
Fig. 3 is a perspective view of an auxiliary machine 
10 module according to the embodiment of the present 
invention; 

Fig. 4 is an exploded perspective view of the auxil- 
iary machine module shown In Fig. 3; 
Fig. 5 is a front view of the auxiliary machine module 
'5 shown in Fig. 3 mounted on a vehicle body; and 

Fig. 6 Is a front view showing a power manager and 
a motor and drivetrain unit mounted to the auxiliary 
machine module shown In Fig. 5. 

20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0008] An embodiment of the present Invention will be 
explained below with reference to the drawings, wherein 
25 like members are designated by like reference charac- 
ters. 

[0009] Fig. 1 is a plan view of a motor compartment 
11 provided at a vehicle front section 10. On the rear 
side of the motor compartment 11 , a dash panel 12 Is 

30 provided to define the rear end thereof, extending in a 
vehicle transverse direction. On both left and right sides 
of the motor compartment 1 1 , hood ledge panels 1 3 ex- 
tending in a vehicle longitudinal direction and side mem- 
bers 14 provided along the hood ledge panels 13 on a 

35 transversely inner side thereof are provided to define the 
left and right sides of the motor compartment 11 . A ra- 
diator 15 is arranged in a front part of the motor com- 
partment 11 . 

[0010] In a rear part of the motor compartment 11 , a 

40 power manager 16 serving as a power supply unit is 
mounted on a supporting member 1 7 whose four arms 
are extended transversely outward from the power man- 
ager 1 6 and fixed to the side members 1 4 at the respec- 
tive ends thereof. The power manager 1 6 distributes 

45 power generated by a fuel cell stack and/or stored by a 
secondary battery (not shown) to auxiliary machines or 
the drive motor 19. The power supply unit is not limited 
to the power manager 1 6, but it may be a fuel cell stack. 
[0011] The drive motor 19 providedwith a reduction 

50 gear 1 8 serving as a transmission is disposed below the 
power manager 1 6. In this embodiment, the drive motor 
19 is disposed on the right side of the vehrcle, and the 
reduction gear 1 8 is coupled to the drive motor 1 9 on 
the left side thereof. 

55 [0012] On the front side of the power manager 1 6, a 
ladder-like mounting frame 20 for the auxiliary machines 
is provided, which extends in the vehicle transverse di- 
rection so as to bridge the left and right side members 
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14, and on which a plurality of auxiliary machines de- 
scribed later are nnounted. 

[0013] Fig. 2 is a sectional view of the vehicle front 
section, taken along line H-ll in Fig. 1 . On an upper face 
of the supporting mennber 1 7, a number of vertical cool- 
ing fins 21 are provided along the vehicle transverse di- 
rection, and the power manager 16 is disposed on the 
cooling fins 21 . The mounting frame 20 is fomned such 
that the left part thereof on the reduction gear 1 8 side is 
bent downward. 

[0014] Fig. 3 is a perspective view showing an auxil- 
iary machine module 23 including a plurality of auxiliary 
machines mounted to the mounting frame 20. and Fig. 
4 is a perspective view showing auxiliary machines 
mounted to the mounting frame 20. 
[0015] The mounting frame 20 is constituted of a front 
cross frame 24 which is a front main beam extending in 
the vehicle transverse direction, a rear cross frame 2 5 
which is a rearmain beam extending substantially par- 
allel to the front cross frame 24 on a rear side thereof, 
and a plurality of connecting frames 26 which are sub- 
beams bridging the front cross frame 24 and the rear 
cross frame 25 and extending in the vehicle longitudinal 
direction. The mounting frame 20 is formed to have a 
lower frame portion 27 on its left side, and an interme- 
diate frame portion 28 extending upward from the right 
end of the lower frame portion 27. and on Its right side, 
a first horizontal portion 29 extending rightward from the 
upper end of the intemnediate frame portion 28. On the 
first horizontal portion 29, a stand 30 is provided, which 
has four leg portions 30b, two of which on the front side 
extend upward from the front cross frame 24 and the 
other two on the rear side extend upward from the rear 
cross frame 25 of the first horizontal portion 29; and sec- 
ond horizontal portions 30a connecting the upper ends 
of the leg portions 30b. As shown in Fig. 3, a cooling 
water tank 31 is mounted on the second horizontaJ por- 
tions 30a of the stand 30. A cooling water pump 33 is 
disposed underthecooling water tank 31 below the first 
horizontal portion 29. The cooling water tank 31 is con- 
nected to the cooling water pump 33 through piping 32. 
The cooling water pump 33 is connected to a cooling 
water sub-tank 35 via a cooling water pipe 34. 
[0016] Further, as shown in Fig. 4, various auxiliary 
machines are mounted on the mounting frame 20. A DC/ 
DC converter 36 is mounted on the lower frame portion 
27. the cooling water sub-tank 35 is mounted on the left 
end portion of the first horizontal portion 29, and the 
cooling water tank 31 is mounted on the second hori- 
zontal portion 30a of the stand 30. A pump controller 37 
and a power steering pump 38 are mounted on a lower 
side of the first horizontal portion 29. 
[0017] The auxiliary machines, namely, the cooling 
water tank 31 . the DC/DC converter 36. the cooling wa- 
ter sub-tank 35. the pump controller 37 and the power 
steering pump 38 are mounted on the frame 20 with 
brackets fixed thereon by bolts (not shown) or the like 
with insulators interposed therebetween. Each of the 



connecting frames 26 are positioned property according 
to the loads or sizes of the auxiliary machines, serving 
as cross members for the main beams. Further, since 
each connecting frame 26 is fonned such that its upper 
5 face is flat, it serves as a seat for mounting an auxiliary 
machine, thereby eliminating a task of suspending the 
auxiliary machine during mounting thereof. 
[0018] These auxiliary machines, tubes and piping 
can be mounted to the mounting frame 20 before the 

10 auxiliary machine module 23 is mounted on a vehicle, 
and bolt fastening work or the like in a confined space 
can be eliminated, improving mounting workability. Fur- 
ther, since wire harness mounting work and/or wiring 
work to the pump controller 37 and the DC/DC converter 

'5 36 can be conducted before mounting thereof on the ve- 
hicle, workability can be further improved. Furthemnore, 
a heaterfor an air-conditioning device, an ABS unit and 
the like may be mounted on the mounting frame 20. 
[0019] Since the mounting frame 20 is constituted of 

20 the main beams and the sub-beams, strength thereof 
can be improved, and since the mounting frame 20 with 
a high rigidity are connected to the side members 14, 
the torsional rigidity of a vehicle body can be increased. 
[0020] Fig. 5 is a front view of the auxiliary machine 

25 module 23. Since various auxiliary machines are ar- 
ranged so as not to overlap with one another, as viewed 
from the vehicle front side, that is, no auxiliary machine 
is arranged in the same position in the vehicle trans- 
verse direction and In the same level, heat generating 

30 machines/equipments such as the cooling water pump 
33, the pump controller 37. the DC/CD converter 36, and 
the like can be cooled efficiently, and adjustment and 
replacement work of each auxiliary machine is facilitat- 
ed. 

35 [0021] Fig. 6 is a front view showing a mounting pro- 
cedure for the power manager 16 and the motor and 
drivetrain unit which includes the drive motor 1 9 and the 
reduction gear 18. The power manager 16 is mounted 
to the supporting member 1 7 on the cooling fins 21 , as 

40 described above. The supporting member 17 sub-as- 
sembled with the power manager 16 is carried into the 
motor compartment 1 1 from above the vehicle and fixed 
to the side members 1 4 therein. The drive motor 1 9 and 
the reduction gear 18 are fixed to a center member 39 

^5 via a motor mounting 40, and the sub-assembled motor 
and drivetrain unit is carried into the motor compartment 
11 from below the vehicle and mounted therein. Drive 
shafts 41 are linked to the reduction gear 18 and the 
drive motor 19. 

50 [0022] According to the auxiliary machine mounting 
structure of the fuel cell vehicle having the above^e- 
scribed constitution, since the auxiliary machines are ar- 
ranged in a 3-dimensional manner in a space on the 
front side of the drive motor 1 9 and the power supply 

55 unit 16, the auxiliary machines can be efficiently ar- 
ranged in the motor compartment 11 . 
[0023] Further, after the auxiliary machines are 
mounted to the mounting frame 20 and wiring and piping 
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works are conducted, the auxiliary machines can be 
mounted to a vehicle collectively by sub-assembling the 
mounting frame 20 together with the auxiliary machines 
provided therewith, whereby workability of assembling 
the auxiliary machines and the mounting frame 20 is im- s 
proved. 

[0024] As shown in Fig. 2, the cooling fins 21 of the 
power manager 1 6 are positioned at a level between the 
first horizontal portion 29 and the second horizontal por- 
tion 30a of the mounting frame 20. Further, as shown in io 
Fig. 3, the cooling water tank 31 is disposed on the sec- 
ond horizontal portion 30a of the stand 30 and the cool- 
ing water pump 33 is disposed below the first horizontal 
portion 29. Since cooling air taken in from the vehicle 
front flows inside the motor compartment 1 1 and reach- is 
es the cooling fins 21 between the first horizontal portion 
29 and the second horizontal portion 30a without any 
obstruction of the auxiliary machines, the power man- 
ager 16 is efficiently cooled. 

[0025] As shown in Fig. 2, since the auxiliary ma- 20 
chines are mounted on the mounting frame 20 such that 
a forced cooling airflow directly reaches the cooling fins 
21 of the power manager 16 without being blocked by 
the auxiliary machines and strikes thereon, a perform- 
ance of the power manager 16 is improved. 25 
[0026] As shown in Fig. 1 , since tanks having a hollow 
structure which is easy to deform, such as the cooling 
water tank 31 or the cooling water sub-tank 35, are ar- 
ranged on the front side of the power manager 1 6 and 
the drive motor 19, the sub-beams constituting the 30 
mounting frame 20 deform, upon a vehicle front colli- 
sion, together with the easy-to-defonn auxiliary ma- 
chines such as the cooling water tank 31 , the cooling 
water sub-tank 35 and the like, to efficiently absorb the 
impact energy of the collision. 35 
[0027] As shown in Fig. 5, since the plurality of auxil- 
iary machines are positioned so as not to overlap with 
one another, as viewed from the vehicle front, a size of 
the space required for arranging the auxiliary machines 
is minimized in the vehicle longitudinal direction, and the 40 
auxiliary machines can be cooled by cooling air flow 
from the vehicle front, providing the improved cooling 
performance for the auxiliary machines. Further, adjust- 
ment and replacement worlcs for each auxiliary machine 
can be facilitated and a replacement of the power man- 45 
ager 16 can be performed by other auxiliary machines 
sub-assembled on the mounting frame 20. 
[0028] As shown in Fig. 3, the mounting frame 20 has 
a bent shape, as viewed from the vehicle front, providing 
flexible layout of the auxiliary machines on the mounting 50 
frame 20 in the transverse direction and the vertical di- 
rection. 

[0029] As shown in Fig. 2. since the lower frame por- 
tion 27 is formed of a part of the mounting frame 20 on 
the reduction gear 1 8 side bending downwardly, and the ss 
auxiliary machines can be arranged at a relatively open 
place on the front side of and above the reduction gear 
18, the space utilization factor is improved. 



[0030] As shown in Fig. 3, since the stand 30 is pro- 
vided above the first horizontal portion 29 and the cool- 
ing water tank 31 is mounted on the second horizontal 
portion 30a of the stand 30 at the top thereof, the cooling 
water tank 31 can be positioned above the motor com- 
partment 11, whereby maintenance such as replenish- 
ment of cooling water to the cooling water tank 31 is fa- 
cilitated. 

[0031 ] Since the mounting frame 20 is formed in a lad- 
der shape, the mounting frame 20 is given an improved 
rigidity, and the vehicle body around the motor compart- 
ment 11 is also provided with an improved torsional ri- 
gidity. 

[0032] As shown in Fig. 2, the electrically-operated 
auxiliary machines such as the power steering pump 38, 
each of which has a solid structure and Is hard to deform, 
are positioned so as not to overiap with the drive motor 
1 9 and the power manager 1 6, as viewed from the ve- 
hicle front. Therefore, the electrically-operated ma- 
chines and the drive motor 1 9 or the power manager 1 6 
are not interfere with each other at a vehicle front colli- 
sion, and the deformation of the mounting frame 20 is 
not disturiDed. Also, cooling air can flow smoothly be- 
tween the electrically-operated machines generating 
heat, whereby cooling efficiency thereof is improved. 
[0033] Incidentally, since the control devices such as 
the DC/DC converter 36, the pump controller 37 and the 
like are arranged so as not to overtap with the drive mo- 
tor 1 9 and the power manager 1 6 which is the power 
supply unit, as viewed from the vehicle front, cooling air 
can flow smoothly between the heat generating control 
devices, whereby cooling efficiency thereof is improved. 
[0034] The present disclosure relates to subject mat- 
ter contained In Japanese Patent Application Publica- 
tion No. 2003-035551, filed on February 13, 2003, the 
disclosure of which Is expressly Incorporated herein by 
reference in its entirety. 

[0035] The preferred embodiment described herein is 
illustrative and not restrictive, and the Invention may be 
practiced or embodied In other ways without departing 
from the spirit or essentia! character thereof. The scope 
of the invention being indicated by the claims, and all 
variations which come within the meaning of claims are 
Intended to be embraced herein. 



Claims 

1. An auxiliary machine mounting structure of a fuel 
cell vehicle comprising: 

a motor (1 9). a power supply unit (16). and aux- 
iliary machines (31 .35,36,37,38), provided In a 
motor compartment (11) of the fuel cell vehicle 
(10), wherein 

the motor (1 9) is disposed at a lower part In the 

motor compartment (11 ), 

the power supply unit (16) is provided above 
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the motor (19), and 

the auxiliary machines (31,35,36,37:38) are 
mounted on a frame member (20) which ex- 
tends in a vehicle transverse direction in front 
of the motor (1 9) and the power supply unit (1 6). 5 

2. An auxiliary machine mounting structure of a fuel 
ceil vehicle according to claim 1 , wherein 

the auxiliary machines (31.35,36,37,38) are 
positioned so as not to overlap with one another, as io 
viewed from the front of the fuel cell vehicle (1 0). 

3. An auxiliary machine mounting structure of a fuel 
cell vehicle according to claims 1 or 2, wherein 

the frame member (20) is fonmed in a shape ^5 
bent in a vertical direction. 

4. An auxiliary machine mounting structure of a fuel 
cell vehicle according to claim 3, wherein 

the motor (19) has a transmission (18), and 20 
a part of the frame member (20) on a side of 
the transmission (18) bends downwardly. 

5. An auxiliary machine mounting structure of a fuel 
cell vehicle according to claim 1 , wherein 25 

the frame member (20) is formed to have hor- 
izontally extending first and second portions (27,29) 
mutually connected by a vertical leg portion (28), 
and the second portion (29) thereof extends above 
or below the first portion (27) thereof. 30 



6. An auxiliary machine mounting structure of a fuel 
cell vehicle according to claim 5, wherein 

the second portion (29) of the frame member 
(20) is positioned higher than the first portion (27) 
thereof, and a cooling water tank (31 ) as one of the 
auxiliary machines is mounted on the second por- 
tion (29). 



cell vehicle according to claim 8, wherein 

the frame member (20) is formed to have hor- 
izontally extending first and second portions (27,29) 
mutually connected by a vertical leg portion (28), 
and the second portion (29) thereof extends above 
the first portion (27) thereof, wherein 

the auxiliary machines (31,35,36,37,38) are 
disposed below the first portion (27) and/or above 
the second portion (29), and the cooling fin (21) of 
the power supply unit (1 6) is positioned at a vertical 
position between the first and second portions 
(27,29). 

10. An auxiliary machine mounting structure of a fuel 
cell vehble according to any of claims 1 through 9, 
wherein 

the auxiliary machines comprises a tank (31), 

and 

the tank (31 ) is disposed in front of either one 
of the motor (1 9) and the power supply unit (1 6). 

11. An auxiliary machine mounting structure of a fuel 
cell vehicle according to any of claims 1 through 1 0, 
wherein 

the auxiliary machines comprises an electri- 
cally-operated machine (38), and 

the electrically-operated machine (38) is dis- 
posed so as not to overlap with the motor (1 9) and 
the power supply unit (1 6), as viewed from the front 
of the fuel cell vehicle (10). 

12. An auxiliary machine mounting structure of a fuel 
cell vehicle according to any of claims 1 through 1 1 , 
wherein 

the auxiliary machines comprises a controller 
(36,37), and 

the controller (36,37) is disposed so as not to 
overtap with the motor (19) and the power supply 
unit (16), as viewed from the front of the fuel cell 
vehicle (10). 



7. An auxiliary machine mounting structure of a fuel 40 
cell vehicle according to any of claims 3 through 6, 
wherein 

the frame member (20) is formed in a ladder- 
shape comprising a pair of transversely extending 
front and rear cross frames (24,25), and a connect- 45 
ing frame (26) bridged between the front and rear 
cross frames (24,25). 

8. An auxiliary machine mounting structure of a fuel 
celt vehicle according to any of claims 1 through 7, so 
wherein 

the power supply unit (1 6) is provided with a 
cooling fin (21) for heat radiation, and the cooling 
fin (21) and the auxiliary machines (31 ,35,36,37,38) 
are arranged so as not to overiap with one another, 55 
as viewed from the front of the fuel cell vehicle (1 0). 

9. An auxiliary machine mounting structure of a fuel 
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